1* 



SEQUENCE LISTING 

<U0> Irwin J. Griffith et al. 

oYFPRASS POLLEN ALLERGEN 
<120> T CELL EPITOPES OF RYEGRASb 

<130> IMI-040CP3 

<140> 08/737,904 
<141> 1996-11-20 

<150> 08/106,016 
<151> 1993-08-13 

<160> 61 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1229 
<212> DNA 

<213> Lolium perenne 

<220> 
<221> CDS 
<222> (40).. (942) 

riccct cc=tc g t,ca a»=a..= 9 ca a 9 aL g ca £ £ ? « %> % 

« s ^ K ~ - £ S ^ s E £ S K S S 

van .rc ccc gca gcc gcg gcc acc 
E £ £ S - E S E - ,„ La .a - 

« - - r E E s a £ S £ S S5 s £ s 

Pro Ala Thr Pro Ala Ala inr r u 5Q 
40 7 

/ „+n sac act qgc ttc aag gca 

acc gac gag cag aag ctg ctg gafa gac gtc ^ ^ phe Lys Ala 
Thr Asp Glu Gin Lys Leu Leu Gju Asp ^ 

s « E E £ E E fa £ 5 S S IS S - ~ 

7 5 



54 



102 



150 



198 



246 



294 



70 



ttc gag gcc gcc ttc tec gag 
Phe Glu Ala Ala Phe Ser Glu 
90 

gcc gcc aag gca ccc ggc etc 



:cc tec aag ggc etc etc gcc acc tec 
3e r Ser Lys Gly Leu Leu Ala Thr 

ate ccc aag etc gac acc gee tac gac 



342 



390 



47 



M . Ala XU P» 01, - XX. P» ^ U. *P - ^ *=P 

105 iiU 7 

gtc gC c tac aag gcc gcc gag go gcc ace ccc g.j ^JJJ tac gac 

Val Ala Tyr Lys Ala Ala Glu Gly Ala T 
120 l ^ 

s «: - S E £ S K S S 5 I E K S E 

135 140 

s e & £ e £ s ™ s e g e £ £ & £ 

150 155 

Mg ate ccc acc g f gag £ ca, .f/^ fsp £ £ 

Lys He Pro Thr Gly Glu Leu Gin ILe va y lQ() 
y 170 7 vn 

L^/Jrr acc ccc acc aac gat aag 
Z 7s E £ Ala £ E S/gL La P„ THT £ Asp l,s 
185 

„ i-Ar jJLc/aaa qcc etc aat gag tgc acg 
ttc acc gtc ttc gag agt gcc ^7 y ^ Leu Asn G lu Cys Thr 
Phe Thr Val Phe Glu Ser Ala Ph| > M Lys A ^ 
200 ^ U / 

/ f-tr ate ccc tec etc gag gcc gcg 
ggc ggc gcc tat gag acc tac aag tt ^ ^ Glu Ma Ala 

Gly Gly Ala Tyr Glu Thr Tyr Lys ^ 

« s K £ s e/s E E E S £ S E | 

230 235 
tac gcc gtc ttt gag gcc gcj ctg acc aag gcc ate acc gee atg ace 
Tyr Ala Val Phe Glu Ala Aja Leu inr y 26Q 
7 250 ' " 

n L* ccc act gcc gcc get gcc aca ggc gcc 
cag gca eag aag gee ggc iaa ccc get g g^ ^ ^ ^ Gly Ma 
Gin Ala Gin Lys Ala Gly tys Pro ax ^ 
265 I 

g ca acc ,tt gcc acc Jj== jc. •« £ £ £ & E E £ 

Ala Thr Val Ala Thr Gl^J Ala Ala Thr ai ^ 



438 



486 



534 



582 



630 



678 



726 



774 



822 



870 



918 



280 



gcc get get ggt ggc ta 
Ala Ala Ala Gly Gly T^r Lys Ala 
295 JUU 

atgtatgtgc atgatccggg 
tcatgcagcc gcgatcgaga 



l aaa gcc tgatcagctt gctaatatac tactgaacgt 972 



cggcgagtgg ttttgttgat aattaatctt cgttttcgtt 1032 

gggcttgeat gcttgta.ta attcaatatt tttcatttct 1092 

tcaugcayo^ y^uv^- 3 -,^^ 

tttt gaatct gtaaatcccc^caagta gtgggatca. gtcggcatgt 



48 



atgcgagttt aacgatgggg agtttatcaa agaatttatt attaaaaaaa aaaaaaaaaa^l2 

1229 

aaaaaaaaaa aaaaaaa 



<210> 2 
<211> 301 
<212> PRT 

<213> Lolium perenne 



MetMa Val Gin Lys Tyr Thr Val Ala Leu Phe Leu Ala j/l Ala Leu 

1 



10 



Val Ala Gly Pro Ala Ala Ser Tyr Ala Ala Asp ALa GLy Tyr Thr Pro 



20 



25 



Ala Ala Ala Ala Thr Pro Ala Thr Pro Ala A. 



Thr/ 



35 



40 



30 

'pro Ala Ala Ala 
45 



Gly Gly Lys Ala Thr Thr Asp Glu Gin Ly 



s /Leu 



50 



55 



Ala Gly Phe Lys Ala Ala Val Ala Ala Al 



65 



70 



leu Glu Asp Val Asn 
50 

r Asn Ala Pro Pro Ala 
80 



Asp Lys Phe Lys He Phe Glu Ala Ala Phe/ser Glu Ser Ser Lys Gly 

85 9 y 

Leu Leu Ala Thr Ser Ala Ala Lys Ala p/o Gly Leu He Pro Lys Leu 

100 105 / 

Asp Thr Ala Tyr Asp Val Ala Tyr Lys/Ala Ala Glu Gly Ala Thr Pro 



115 



120 



Glu Ala Lys Tyr As P Ala Phe Val Thr Ala Leu Thr Glu Ala Leu Arg 
130 / 140 

Val lie Ala Gly Ala Leu Glu Val/His Ala Val Lys Pro Ala Thr Glu 
145 150 1 155 



Glu Val Pro Ala Ala Lys He p/o Thr Gly Glu Leu Gin lie Val Asp 

165 / 170 

Lys lie Asp Ala Ala Phe Lys/lle Ala Ala Thr Ala Ala Asn Ala Ala 

180 / 185 

Pro Thr Asn Asp Lys Phe Th/ Val Phe Glu Ser Ala Phe Asn Lys Ala 



195 



200 



Leu Asn Glu Cys Thr Gly /ly Ala Tyr Glu Thr Tyr Lys Phe lie Pro 



210 



>15 



Ser Leu Glu Ala Ala Val Lys Gin Ala Tyr Ala Ala Thr Val Ala Ala 



225 



230 



Ala Pro Glu Val Lys Tyr Ala Val Phe Glu Ala Ala Leu Thr Lys Ala 



49 



245 



250 



255 



He Thr Ala Met 
260 



Thr Gin Ala Gin Lys Ma Gly Lys Pro Ala Ala/Ala 



265 



M . Ala ». Sly Ala "a Thr Val Ma Thr Gly Ala 



275 



Ala Thr /la Ala 
285 



sla S i y Ala Ala Thr Ala Ala Ala Gly Gly Tyr Lys Ala 



290 



295 



<210> 3 
<211> 20 
<212> PRT 

<213> Lolium perenne 

Ma°Asp Ala Gly Tyr Thr Pro Ala Ala Ala 

1 5 

Ala Ala Thr Pro 
20 



rhr Pro Ala Thr Pro 
15 



<210> 4 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 4 
Ala Thr 
1 



n ai* ala Ttfc Pro Ala Ala Ala Gly Gly Lys 
Pro Ala Thr Pro Ala Ala Ttfr fro 15 



Ala Thr Thr Asp 
20 



<210> 5 
<211> 20 
<212> PRT 

<213> Lolium perenne 

<400> 5 / Th A v Glu Gin Lys Leu Leu Glu 

Ala Ala Ala Gly Gly Lys A^a Thr Thr Asp 15 

1 5 



Asp Val Asn Ala 
20 



<210> 6 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 6 



50 



sl » Gin lys L« Leu slu Asp Val Asn ,1a sly Phe Lys Ala Ala val 



Ala Ala Ala Ala 
20 



<210> 7 
<211> 16 
<212> PRT 

<213> Lolium perenne 

<400> 1 , _ _, a a-,- aqn A i/ Pro Pro Ala Asp 

Gly Phe Lys Ala Ala Val Ala Ala Ala Ala Asn Al* ^ 

1 5 



<210> 8 
<211> 20 
<212> PRT 

<213> Lolium perenne 

<400> 8 ^ _ 

Asn Ala Pro Pro Ala Asp Lys Phe Lys 
1 5 

Glu Ser Ser Lys 
20 



lu Ala Ala Phe Ser 
15 



<210> 9 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 9 

Phe Glu Ala Ala Phe Ser Gl 
1 5 

Ala Ala Lys Ala 
20 



<210> 10 
<211> 20 
<212> PRT 

<213> Lolium perenne 




/Ser Ser Lys Gly Leu Leu Ala Thr Ser 
10 15 



<400> 10 u / m a ai a Lvs Ala Pro Gly Leu lie Pro Lys 

Gly Leu Leu Ala Thr fer Ala Ala Lys Ala rr y ^ 

1 5 



Leu Asp Thr Ala 
20 



<210> 11 



51 



* 



<211> 20 
<212> PRT 

<213> Lolium perenne 

Pro^Gl^Leu He Pro Lys Leu Asp Thr Ala Tyr Asp Val Ala/Tyr Lys 
! 5 10 / 15 

Ala Ala Glu Gly 
20 



<210> 12 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 12 

Tyr Asp Val Ala Tyr Lys Ala Ala Glu G^ 
1 5 



Ala Thr Pro Glu Ala Lys 
15 



Tyr Asp Ala Phe 
20 



<210> 13 
<211> 20 
<212> PRT 

<213> Lolium perenne 

Ma°Thr 3 pro Glu Ala Lys Tyr/Asp Ala Phe Val Thr Ala Leu Thr Glu 
! 5/1O 15 

Ala Leu Arg Val 
20 



<210> 14 
<211> 20 
<212> PRT 

<213> Lolium perenne) 



<400> 14 

Val Thr Ala Leu Th} 
1 



Glu Ala Leu Arg Val He Ala Gly Ala Leu Glu 
10 15 



Val His Ala Val 
20 



<210> 15 
<211> 20 
<212> PRT 
<213> Lolium perenne 



<400> 15 



52 



He Ala Gly Ala Leu Glu Val His Ala Val Lys Pro Ala Thr Glu Glu 
15 10 15 



Val Pro Ala Ala 
20 




<210> 16 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 16 

Lys Pro Ala Thr Glu Glu Val Pro Ala Ala Lys/lle Pro Thr Gly Glu 
1 5 10 / 15 

Leu Gin He Val 
20 



<210> 17 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 17 

Lys He Pro Thr Gly Glu Leu Gl/n He Val Asp Lys He Asp Ala Ala 
1 5/10 15 



Phe Lys He Ala 
20 



<210> 18 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 18 

Asp Lys He Asp Ala/ Ala Phe Lys He Ala Ala Thr Ala Ala Asn Ala 
1 £ 10 15 

Ala Pro Thr Asn 
20 



<210> 19 
<211> 20 
<212> PRT 
<213> Lolium 

<400> 19 

Ala Thr Al4 Ala Asn Ala Ala Pro Thr Asn Asp Lys Phe Thr Val Phe 
1/5 10 15 



Glu Ser 



53 



<210> 20 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 20 

Asp Lys Phe Thr Val Phe Glu Ser Ala Phe Asn Lys Ala Leu 
15 10 



sn Glu 
15 



Cys Thr Gly Gly 
20 



<210> 21 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 21 

Asn Lys Ala Leu Asn Glu Cys Thr Gly 
1 5 



Tyr Glu Thr Tyr Lys 
15 



Phe He Pro Ser 
20 



<210> 22 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 22 

Ala Tyr Glu Thr Tyr Lys prfe He Pro Ser Leu Glu Ala Ala Val Lys 
1 5/10 15 

Gin Ala Tyr Ala 
20 



<210> 23 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 23 

Leu Glu Ala All Val Lys Gin Ala Tyr Ala Ala Thr Val Ala Ala Ala 
1/5 10 15 

Pro Glu Val £ys 
20 



<210> 24 
<211> 20 
<212> PRT/ 



54 



<213> Lolium perenne 
<400> 24 

Ala Thr Val Ala Ala Ala Pro Glu Val Lys Tyr Ala Val Phe Glu Ala 
15 10 15 



Ala Leu Thr Lys 
20 



<210> 25 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 25 

Tyr Ala Val Phe Glu Ala Ala Leu Thr Lys Ala IJ 
1 5 10 



Thr Ala Met Thr 
15 



Gin Ala Gin Lys 
20 



<210> 26 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 26 
Ala He Thr Ala Met Thr Gin Ala 
1 5 



;in Lys Ala Gly Lys Pro Ala Ala 
10 15 



Ala Ala Ala Thr 
20 



<210> 27 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 27 

Ala Gly Lys Pro Ala 
1 5 



La Ala Ala Ala Thr Gly Ala Ala Thr Val Ala 
10 15 



Thr Gly Ala Ala 
20 



/ 



<210> 28 
<211> 20 / 
<212> PRT I 
<213> Lolium perenne 



<400> 28 

Gly Ala Ala Tihr Val Ala Thr Gly Ala Ala Thr Ala Ala Ala Gly Ala 
1 1 5 10 15 



55 



Ala Thr Ala Ala 
20 



<210> 29 
<211> 16 
<212> PRT 

<213> Lolium perenne 
<400> 29 

Thr Ala Ala Ala Gly Ala Ala Thr Ala Ala Ala Gly Glfy Tyr Lys Ala 
1 5 10/15 



<210> 30 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 30 

He Ala Lys Val Pro Pro Gly Pro Asn 
1 5 



le Tfc Ala Glu Tyr Gly Asp 
[10 11/ 15 



Lys Trp Leu Asp 
20 



<210> 31 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<220> 

<221> Xaa at position 5 may be afny amino acid 
<220> 

<221> Xaa at position 8 may be/ any amino acid 
<400> 31 

He Ala Lys Val Xaa Pro Gly Kaa Asn He Thr Ala Glu Tyr Gly Asp 
1 5/10 15 

Lys Trp Leu Asp 
20 



<210> 32 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 32 

Thr Ala Glu Tyr Gly Ask Lys Trp Leu Asp Ala Lys Ser Thr Trp Tyr 
1 5 / 10 15 



Gly Lys Pro Thr 



56 



20 



<210> 33 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 33 

Gly Ala Gly Pro Lys Asp Asn Gly Gly Ala Cys Gly Tyr 
1 5 10 



Lys 



Asn Val 
15 



Asp Lys Ala Pro 
20 



<210> 34 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 34 

Gly Ala Gly Pro Lys Asp Asn Gly Gly AU 
1 5 /C 



Gly Tyr Lys Asp Val 
15 



Asp Lys Ala Pro 
20 



<210> 35 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 35 
Cys Gly Tyr Lys Asp Val Asf: 
1 5 



Lys Ala Pro Phe Asn Gly Met Thr Gly 
10 15 



Cys Gly Asn Thr 
20 



<210> 36 
<211> 22 
<212> PRT 
<213> Lolium perenne 



<400> 36 

Cys Gly Phe Asn Glj 
1 



Met Thr Gly Cys Gly Asn Thr Pro He Phe Lys 
10 15 



Asp Gly Arg Gly C#s Gly 
20 



<210> 37 
<211> 20 



57 



<212> PRT 

<213> Lolium perenne 
<400> 37 

Pro lie Phe Lys Asp Gly Arg Gly Cys Gly Ser Cys Phe Glu lie hyp 
15 10 15 



Cys Thr Lys Pro 
20 



<210> 38 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 38 

Ser Cys Phe Glu lie Lys Cys Thr Lys Pro Gl 
1 5 10 



>er Cys Ser Gly Glu 
15 



Ala Val Thr Val 
20 



<210> 39 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 39 
Glu Ser Cys Ser Gly Glu Ala VaJ 
1 5 



Thr Val Thr lie Thr Asp Asp Asn 
10 15 



Glu Glu Pro lie 
20 



<210> 40 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 40 

Thr lie Thr Asp Asp 
1 5 



in Glu Glu Pro lie Ala Pro Tyr His Phe Asp 
10 15 



Leu Ser Gly His 
20 



<210> 41 
<211> 20 
<212> PRT 
<213> Lolium pefenne 



<400> 41 

Ala Pro Tyr Hii Phe Asp Leu Ser Gly His Ala Phe Gly Ser Met Ala 



58 



10 



15 



Asp Asp Gly Glu 
20 



<210> 42 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 42 

Ala Phe Gly Ser Met Ala Asp Asp Gly Glu Glu Gin Lys/Leu Arg Ser 
1 5 10/15 

Ala Gly Glu Leu 
20 



<210> 43 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 43 

Glu Gin Lys Leu Arg Ser Ala Gly Glu 
1 5 



/eu Glu Leu Gin Phe Arg Arg 
10 15 



Val Lys Cys Lys 
20 



<210> 44 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 44 
Glu Leu Gin Phe Arg Arg V£ 
1 5 



Lys Cys Lys Tyr Pro Asp Asp Thr Lys 
10 15 



Pro Thr Phe His 
20 



<210> 45 
<211> 20 
<212> PRT 
<213> Lolium perenne 



<400> 45 

Tyr Pro Asp Asp Th^ 
1 



Lys Pro Thr Phe His Val Glu Lys Ala Ser Asn 
10 15 



Pro Asn Tyr Leu 
20 



59 



<210> 46 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 46 

Val Glu Lys Ala Ser Asn Pro Asn Tyr Leu Ala lie Leu Val^ 
1 5 10 



Val Asp Gly Asp 
20 



<210> 47 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 47 

Val Glu Lys Gly Ser Asn Pro Asn Tyr 
1 5 



'Ala He Leu Val Lys Tyr 
15 



Val Asp Gly Asp 
20 



<210> 48 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 48 

Ala He Leu Val Lys Tyr Val j 
1 5 



^sp Gly Asp Gly Asp Val Val Ala Val 
10 15 



Asp He Lys Glu 
20 



<210> 49 
<211> 20 
<212> PRT 
<213> Lolium perenne. 



<400> 49 
Gly Asp Val Val Al<= 
1 



Val Asp He Lys Glu Lys Gly Lys Asp Lys Trp 
10 15 



He Glu Leu Lys 
20 



<210> 50 
<211> 20 
<212> PRT 

<213> Lolium pferenne 



60 



<400> 50 

Lys Gly Lys Asp Lys Trp lie Glu Leu Lys Glu Ser Trp Gly Ala Val 
15 10 15 



Trp Arg lie Asp 
20 



<210> 51 
<211> 20 
<212> PRT 

<213> Lolium perenne 
<400> 51 

Thr Pro Asp Lys Leu Thr Gly Pro Phe Thr Va'l Arg Tyr Thr Thr Glu 
1 5 10 / / 15 

Gly Gly Thr Lys 
20 



<210> 52 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 52 

Val Arg Tyr Thr Thr Glu Gly Gly y 
1 5 



rhr Lys Ser Glu Val Glu Asp Val 
10 15 



lie Pro Glu Gly 
20 



<210> 53 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 53 
Ser Glu Val Glu Asp V^ 
1 5 



lie Pro Glu Gly Trp Lys Ala Asp Thr Ser 
10 15 



Tyr Ser Ala Lys 
20 



<210> 54 
<211> 33 
<212> PRT 
<213> Lolium perenne 



<220> 

<221> Xaa's at/postions 7,13,16 and 20 may be any amino acid 



<400> 54 



61 



Ala Asp Ala Gly Tyr Thr Xaa Ala Ala Ala Ala Thr Xaa Ala Thr Xaa 

Ala Ala Thr Xaa Ala Ala Ala Gly Gly Lys Ala Thr Thr Asp Glu Gin 
90 25 30 



Lys 



<210> 55 
<211> 20 
<212> PRT 

<213> Lolium perenne 



<400> 55 

Ala Lys Ser Thr Trp Tyr Gly Lys Pro Thr Glj 
1 5 10 



|Ala/Gly Pro Lys Asp 
15 



Asn Gly Gly Ala 
20 



<210> 56 
<211> 20 
<212> PRT 

<213> Lolium perenne 

<400> 56 y t 

Glu Ser Trp Gly Ala Val Trp Arg Il/e Asp Thr Pro Asp Lys Leu Thr 
1 5 / 10 I 5 

Gly Pro Phe Thr 
20 



<210> 57 
<211> 1181 
<212> DNA 

<213> Lolium perenne 



<220> 
<221> CDS 
<222> (53) 



(961) 



<220> 

<221> mat_peptide 
<222> (125) 

<400> 57 i , p 

qaattcgagg atccgggtac catggctccg acaaaccaac gcaagagcag ca atg gca o« 
^ ^ 1 Met Ala 



gtg cag cag tac icg gtg gcg ctg ttc ctg gcc gtg gcc teg tgt egg 
Val Gin Gin Tyr /Thr Val Ala Leu Phe Leu Ala Val Ala Ser Cys Arg 
-20 / "15 -1° 



106 



62 



gcc cgc gcc tec tac gec gec gac gec ggc tac gec ccc gec act ccc 
Ala Arg Ala Ser Tyr Ala Ala Asp Ala Gly Tyr Ala Pro Ala Thr Pro 
-5 -11 5 10 

gcc acc ccg get acc ccc gcg gcc cca ggc gca gcg gtg cca gca ggg 
Ala Thr Pro Ala Thr Pro Ala Ala Pro Gly Ala Ala Val Pro Ala Gly y 
15 20 25 



154 



aag gcg gcg acc gag gag cag aag ctg ate gag aag ate aac gcc ggc 
Lys Ala Ala Thr Glu Glu Gin Lys Leu He Glu Lys He Asn |da Gly 
30 35 4 0/ 



250 



ttc aag gcc gcc gtg gcg gcc gcc gcg ggc gtc ccg cca ^gc gac aag 
Phe Lys Ala Ala Val Ala Ala Ala Ala Gly Val Pro Pro/Gly Asp Lys 
45 50 



298 



tac aag acg ttc gtc gaa acc ttc ggc aag gcc 
Tyr Lys Thr Phe Val Glu Thr Phe Gly Lys A^ 
60 65 



ctg ggg gac etc ccg acc aac tac gcc gatj 
Leu Gly Asp Leu Pro Thr Asn Tyr Ala Asp[ 
75 80 



r tcc/aac aag gcc ttc 34 6 
Asn Lys Ala Phe 

W 

jfaa( tec agg gcc cag 394 
Ser Arg Ala Gin 
90 



etc acc teg aag etc gac gcc gcc tac aarf etc gcc tac gac gcc gcc 
Leu Thr Ser Lys Leu Asp Ala Ala Tyr l/s Leu Ala Tyr Asp Ala Ala 
95 Z00 105 



442 



cag ggc gcc acc ccc gag gcc aag tad gac gcc tac gtc gcc acc etc 
Gin Gly Ala Thr Pro Glu Ala Lys Tyr Asp Ala Tyr Val Ala Thr Leu 
110 3/15 120 



490 



age gag gcg etc cgc ate ate gcc/ ggc acc etc gag gtc cac gcc gtc 
Ser Glu Ala Leu Arg He He All Gly Thr Leu Glu Val His Ala Val 
125 l/0 135 



538 



aag ccc get gcc gag gag gtc yaag cct ate ccc gcc gga gag ctg cag 
Lys Pro Ala Ala Glu Glu Val/Lys Pro He Pro Ala Gly Glu Leu Gin 
140 14? 150 



586 



ate gtc gac aag att gac gtc gcc ttc aga act gcc gcc acc gcc gcc 

He Val Asp Lys He Asp pal Ala Phe Arg Thr Ala Ala Thr Ala Ala 

155 160/ 165 170 

aac gcc gcc ccc acc aac gac aag ttc acc gta ttc gag acc acc ttt 

Asn Ala Ala Pro Thr Afin Asp Lys Phe Thr Val Phe Glu Thr Thr Phe 
175 / 180 185 



634 



682 



aac aag gcc ate aag/ gag age acg ggc ggc acc tac gag age tac aag 
Asn Lys Ala He Lys 7 Glu Ser Thr Gly Gly Thr Tyr Glu Ser Tyr Lys 
190 / 195 200 



730 



ttc att ccc acc c/ht gag gcc gcc gtt aag cag gcc tac gcc gcc acc 
Phe He Pro Thr lieu Glu Ala Ala Val Lys Gin Ala Tyr Ala Ala Thr 
205 / 210 215 



778 



gtc gca tec gcg/ ccg gag gtc aag tac gcc gtc ttt gag acc gcg ctg 



826 



63 



Val Ala Ser Ala Pro Glu Val Lys Tyr Ala Val 
220 225 

aaa aag gcg gtc acc gcc atg tec gag gec cag 
Lys Lys Ala Val Thr Ala Met Ser Glu Ala Gin 
235 240 245 

gcc acc gcc acc ccg acc ccc acc gca act gcc 
Ala Thr Ala Thr Pro Thr Pro Thr Ala Thr Ala 
255 260 

acc aac gcc gcc ccc gtc get get ggt ggc tac 
Thr Asn Ala Ala Pro Val Ala Ala Gly Gly Tyr 
270 275 

gctagcaata tacacatcca teatgeacat atagagctgt 

cgtggcgccg cgcaagtttg ctcataatta attcttg< 

gcgaccgagc ccgtggatag tcgcatgtgt atgta^/ttt 

taatatataa ttgagtacta aaaaaaaaaa 



Phe Glu Thr Ala Leu 
230 

aag gaa gcc aag ccg 
Lys Glu Ala Lys Pro 
250 

gcg gcc gcgXjtg gcc 
Ala Ala A]/ Val Ala 
265 

aaa at/c tgatcaactc 
Lys lie 



ftatgtatgt geatgeatge 
ttcgttgctt gcatccacga 
ttctgagaaa tgtgtatatg 



874 

922 

971 

1031 
1091 
1151 
1181 



<210> 58 
<211> 279 
<212> PRT 

<213> Lolium perenne 
<400> 58 

Ala Asp Ala Gly Tyr Ala Pro Ala Thr Pro Ala Thr Pro Ala Thr Pro 
1 5/10 15 

Ala Ala Pro Gly Ala Ala vkl Pro Ala Gly Lys Ala Ala Thr Glu Glu 
20 / 25 30 

Gin Lys Leu He Glu Lyy£ He Asn Ala Gly Phe Lys Ala Ala Val Ala 
35 / 40 45 

Ala Ala Ala Gly Val/pro Pro Gly Asp Lys Tyr Lys Thr Phe Val Glu 
50 / 55 60 

Thr Phe Gly Lys Aila Ser Asn Lys Ala Phe Leu Gly Asp Leu Pro Thr 
65 / 70 75 80 

Asn Tyr Ala Asp/val Asn Ser Arg Ala Gin Leu Thr Ser Lys Leu Asp 
85 90 95 

Ala Ala Tyr iJs Leu Ala Tyr Asp Ala Ala Gin Gly Ala Thr Pro Glu 
ldo 105 HO 

Ala Lys Tyr Asp Ala Tyr Val Ala Thr Leu Ser Glu Ala Leu Arg He 
115 120 125 



64 



He Ala Gly Thr Leu Glu Val His Ala Val Lys Pro Ala Ala Glu Glu 
130 135 140 

Val Lys Pro He Pro Ala Gly Glu Leu Gin He Val Asp Lys Ile/sp 
145 150 155 / 160 

Val Ala Phe Arg Thr Ala Ala Thr Ala Ala Asn Ala Ala Pr/ Thr Asn 



165 



170 



175 



Asp Lys Phe Thr Val Phe Glu Thr Thr Phe Asn Lys AYa He Lys Glu 
180 185 / 190 

Ser Thr Gly Gly Thr Tyr Glu Ser Tyr Lys Ph^l/e Pro Thr Leu Glu 
195 200 / V 205 

Ala Ala Val Lys Gin Ala Tyr Ala Ala Tt 
210 215 



Val Lys Tyr Ala Val Phe Glu Thr 
225 230 



Ala/ 



Vjkll Ala Ser Ala Pro Glu 
220 

/s Lys Ala Val Thr Ala 

( 5 240 



Met Ser Glu Ala Gin Lys Glu Ala Lyfe M Ala Thr Ala Thr Pro Thr 

30 255 



245 



25C 



Pro Thr Ala Thr Ala Ala Ala Aid Val Ala Thr Asn Ala Ala Pro Val 
260 / 265 270 

Ala Ala Gly Gly Tyr Lys Hey 
275 



<210> 59 
<211> 20 
<212> PRT 

<213> Lolium perenne 

<220> , . 

<221> Xaa's at post/ons 7,13,16 and 20 may be any ammo acid 

<400> 59 , , ml _ v 

Ala Asp Ala Gly T^r Thr Xaa Ala Ala Ala Ala Thr Xaa Ala Thr Xaa 
1 / 5 10 15 

Ala Ala Thr Xaa 
20/ 



<210> 60 
<211> 20 
.<212> PRT 

<213> Loliun/ perenne 
<220> . 

<221> Xaa' $ at postions 3,6 and 10 may be any amino acid 



65 



<400> 60 _ /"> 1 T / 

Ala Thr Xaa Ala Thr Xaa Ala Ala Thr Xaa Ala Ala Ala Gly Gly Lys' 
1 5 10 15 

Ala Thr Thr Asp 
20 




<210> 61 
<211> 303 
<212> PRT 

<213> Lolium perenne 
<400> 61 

Met Ala Val Gin Gin Tyr Thr Val 
-20 

Cys Arg Ala Arg Ala Ser Tyr Ala 
-5 -1 

Thr Pro Ala Thr Pro Ala Thr Pro 
10 15 

Ala Gly Lys Ala Ala Thr Glu Glu 
25 30 

Ala Gly Phe Lys Ala Ala Val Al 
45 

Asp Lys Tyr Lys Thr Phe Val ^Jlu 
60 

Ala Phe Leu Gly Asp Leu p/o Thr 
75 / 80 

Ala Gin Leu Thr Ser Lys/ Leu Asp 
90 / 95 

Ala Ala Gin Gly Ala ^hr Pro Glu 

105 Aio 

Thr Leu Ser Glu Klk Leu Arg He 
125 

Ala Val Lys Pro ^la Ala Glu Glu 
140 

Leu Gin He Val/ Asp Lys He Asp 
155 / 160 

Ala Ala Asn A^a Ala Pro Thr Asn 
170 / 175 

Thr Phe Asn /Lys Ala He Lys Glu 
185 / 190 




Ala Leu/£>he/Leu Ala Val Ala Ser 

-10 



A/a /la/Pro Gly Ala Ala Val Pro 
V 20 



Leu He Glu Lys He Asn 
35 40 



Ala Ala Ala Gly Val Pro Pro Gly 
50 55 

Thr Phe Gly Lys Ala Ser Asn Lys 
65 70 

Asn Tyr Ala Asp Val Asn Ser Arg 
85 

Ala Ala Tyr Lys Leu Ala Tyr Asp 
100 

Ala Lys Tyr Asp Ala Tyr Val Ala 
115 120 

He Ala Gly Thr Leu Glu Val His 
130 135 

Val Lys Pro He Pro Ala Gly Glu 
145 150 

Val Ala Phe Arg Thr Ala Ala Thr 
165 

Asp Lys Phe Thr Val Phe Glu Thr 
180 

Ser Thr Gly Gly Thr Tyr Glu Ser 
195 200 



Tyr Lys PheNlle Pro Thr Leu Glu Ala Ala Val Lys Gin Ala Tyr Ala 
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205 



210 



215 



Ala Thr Val Ala Ser Ala Pro Glu Val Lys Tyr Ala Val Phe Glu/thr 



220 



225 



230 



Ala Leu Lys Lys Ala Val Thr Ala Met Ser Glu Ala Gin Lys^Glu Ala 



235 



240 



245 



Lys Pro Ala Thr Ala Thr Pro Thr Pro Thr Ala Thr Al/ Ala Ala Ala 
y — 260 77 



250 



255 



Val Ala Thr Asn Ala Ala Pro 



265 



270 



Val Ala Ala Gly G^/Tyr Lys He 
275 



67 



